also occasionally seen. The intrinsic anatomy of the biliary system is a strong determinant for migration of the worm inside the gallbladder (4) . Presence of a worm in the gallbladder induces an acute cholecystitis. Abdominal sonography constitutes a suitable tool for diagnosis, particularly in endemic countries, and is used to reveal infection when patients encounter high parasitic burden. However, sonographic findings might be confounded by zigzag and meandering movements, which are characteristic of active live worms (5) .
Ascaris lodged in the gallbladder responds poorly to medical treatment because less than 1% of the volume of antiparasitic drugs is excreted in bile (6) . Conservative treatment often fails in the presence of a dead worm, concomitant stones or internal structure, which prevents the return of the worm into the duodenum (7). Our strategy for conservative management was based on the principle of the ability of the worm to "wander", leading to its spontaneous escape from the gallbladder. The primary aim of this report was to study the clinical features of patients diagnosed with gallbladder ascariasis and the treatment outcomes.
MATERIALS AND METHODS
This prospective study encompasses a case study of 28 patients who were diagnosed with gallbladder ascariasis from March 2005 to March 2009. Patients ranged in age from 2 to 66 years, with a sex distribution of 16 females and 12 males. Clinical features, radiological investigations and modality of applied treatment were considered in the study.
Worms were demonstrated by ultrasonography (USG) based on echogenic linear shadow without acoustics in the gallbladder or the typical belly dance of moving live worms in the gallbladder. Presence of acute cholecystitis was also confirmed by USG. Serial USG was carried out to assess whether worms exited after conservative treatment. Conservative management was used as for acalculous cholecystitis. Antihelminthic was given after the patient was pain free. Surgical intervention was done as a form of cholecystectomy, if required.
RESULTS
All 28 patients had been diagnosed with the disorder by USG. Presentations in patients were right upper abdominal pain, colicky-type pain, vomi-ting, and fever. Of 28 patients, 13 were children (age <14 years) and 5 were over 15 years. The evidence of acute acalculous cholecystitis was present in 21 patients, whereas 7 had biliary colic. Wall thickness of the gallbladder ranged from 7 mm to 2 cm. The number of worms in the gallbladder ranged from 1 to 11 live worms ( Figure 1 ). Two patients had associated worms in the CBD. Eleven patients had multiple live worms (more than 1) in the gallbladder, 13 patients had 1 live worm, 4 patients had a dead ascaris in the gallbladder, one of which was calcified. In 2 patients, the dead worm fragment was accompanied by calculi in the gallbladder. In addition, 1 patient manifested 2 calculi in the gallbladder associated with 2 worms in the gallbladder, which at the time of surgery were present in the CBD (Figures 2, 3) .
Twenty-two patients were managed conservatively. Six patients underwent cholecystectomy. In cases of spontaneous passage of worms from the bile duct, the time interval varied from 24 hours to 144 hours. Minimum time range for clearance of worms from the gallbladder was one hour from the time of diagnosis.
Of the 6 patients with cholecystectomy, 2 had impacted worm mass inside the gallbladder (the first after 6 days, and the second after 8 days). One patient had a dead worm, fragmented dead worm, and another calcified worm inside and one had calculi with two worms inside the CBD. In 3 patients, CBD exploration was conducted, with removal of worms using T-tube drainage, which was removed after 14 days. Histopathology documented cholecystitis in each case. No eosinophilic cholecystitis was seen. Patients with worms impacted in the gallbladder first underwent cholecystostomy for parasite removal and then cholecystectomy.
DISCUSSION
A high worm load in the intestine is associated with a myriad of complications in the abdomen, and gallbladder ascariasis belongs to this category of disorders (8) . Due to its wandering nature, the ascaris has a propensity to seek natural orifices within the body that leads also to its migration into the gallbladder. Parasite lodging can be associated with various hepatobiliary symptoms. Worms in the CBD and cystic duct cause gallbladder distension and usually induce acute cholecystitis. Acute cholecystitis in the gallbladder can be implicated by obstruction of the cystic duct, multiple worms completely distending the gallbladder, asca-Spontaneous passage was based on the attribute of the worm to wander and seek natural orifices. A tendency to move, prophylactic antibiotics and lodging in the gallbladder may explain the absence of cholecystitis in the patients who presented to us early. The time period for spontaneous exit varies in relation to the number of worms, presence of cholecystitis, any anomaly of the cystic duct, and presence of worm in the CBD (12) . An associated worm in the CBD may hamper escape of worms from the gallbladder, and in the case of our patients, this was associated with the longer duration of a worm trapped inside this organ. A worm on USG may appear as a linear echogenic shadow without acoustics in the longitudinal view or as a circular shadow with anechoic center in the transverse view. An active worm inside the gallbladder showed typical movements on USG, which we termed as "belly dance". Children, being prone to in-F Fi ig gu ur re e 1 1. . Ultrasound image of ascaris in the gall bladder (Fig A, B and C) , ascaris in the common bile duct (D).
ris eggs causing obstruction of the cystic duct, and nidus formation (9) . The valve of Heister, which keeps the cystic duct opening closed, prevents ascaris from moving inside the gallbladder. The short, narrow, tortuous cystic duct and obtuse angulation related to the CBD limit access of worms to the gallbladder. In contrast, the acute angulations of the cystic duct and its dilatation provide an easy path for worms to escape into the gallbladder. The elongated CBD and dilated cystic duct thus favor easier access to the gallbladder for worms. Worm load in the gut, worm size, sex and age of patients are determining factors influencing migration of a parasite towards the gallbladder (10). The current study presents gallbladder ascariasis as mostly responding to conservative treatment. Initial therapy for gallbladder ascariasis should involve conservative treatment, unless an associated disease is present or a complication arises (11) . Indications for cholecystectomy in gallbladder ascariasis include failure of a spontaneous clearance of worms after conservative treatment, a dead worm inside the gallbladder and worm associated with calculi. Patients, with or without cholecystitis, with impacted bolus worms inside the gallbladder, anomalous cystic duct and established calculi, which impede the spontaneous exit of worms inside the gallbladder, should undergo cholecystectomy to avoid nidus for stone formation or a recurrent attack of cholecystitis. In a similarly designed survey in an endemic region of India (6), 10 of 47 patients were reported to expel the worms spontaneously, while 37 required surgical treatment.
In this series, two patients were subjected to emergency cholecystectomy because of multiple impacted worms that did not spontaneously exit from the gallbladder after conservative treatment. In four patients, dead worms were seen in the gallbladder, of which, one was fragmented and another (with cholecystectomy to prevent a nidus for stone formation) was calcified. Rarely, dead worms can escape from the gallbladder, as was seen in our one patient. Calculi and worms were seldom located in the gallbladder simultaneously, making the diagnosis more difficult. Given that worms can be a nidus for recurrent stone establishment, preventing spontaneous passage of a worm, cholecystectomy should be carried out, as the worm itself can induce the pathology.
In conclusion, gallbladder ascariasis is rare. Presentation can be acute acalculous cholecystitis or biliary colic. Most patients can be managed conservatively.
